Abstract. In this work, the spectrum of ground state and excited baryons (N, Δ, ,  ,  and Ω particles) has been investigated by using a non-relativistic quantum mechanics under the Killingbeck plus isotonic oscillator potentials. Using the Jacobi-coordinates, anzast method and generalized Gürsey Radicati (GR) mass formula the three body wave equation is solved to calculate the different states of the considered baryons. A comparison between our calculations and the available experimental data shows that the position of the Roper resonances of the nucleon, the ground states and the excited multiplets up to three GeV are in general well reproduced. Also one can conclude that; the interaction between the quark constituents of baryon resonances could be described adequately by using the combination of Killingbeck and isotonic oscillator potentials form.
INTRODOCTION
The hadrons spectroscopy is very important to study its structures and the nature of the interacting forces between its constituents. In quark models, the baryons are three-quark states and there are number of very different model calculations for the baryon masses [1] [2] [3] [4] [5] [6] [7] [8] . Such a picture of these elementary particles has been having success in explaining and describing spatial ground state of the flavor SU(3) vector mesons and baryon octet. But in recent years, baryon spectroscopy has attracted many interests because baryons were the focal point of quark model development [9, 10] . Such a system can be studied by Quantum Chromo Dynamics which describes what between quarks and gluon and their interactions [11, 12] .
In order to study massive baryons there are two options, experimentally and theoretically. For example, experimentally mass spectrum of singly charmed heavy baryons is well known but the others are not. Recently, A. M. Abazov and T. Aaltonen have published articles separately in which there are mass measurements of singly bottom baryon b   by the 0 D  [13] and CDF [14] collaborations. On the other hand, from lattice QCD point of view, there are interesting efforts about quenched calculations such as what is done by K.C. Bowler et al, in which they presented the results of an exploratory lattice study of heavy baryon spectroscopy [15] or R. Lewis et al calculated Masses of singly and doubly charmed baryons in quenched lattice QCD using an improved action of the D234 type on an anisotropic lattice [16] and or N. Mathur et al. computed the mass spectrum of charmed and bottom baryons on anisotropic lattices using quenched lattice nonrelativistic QCD [17] also S. Gottlieb and S. Tamhankar published results from a lattice study of the semileptonic decay of b c l l    [18] , A. Ali Khan et al. presented lattice results for the spectrum of mesons containing one heavy quark and of baryons containing one or two heavy quarks. [19] and in this discipline reader can check Ref. [20] and for dynamical sea quark flavor simulations , H. Na and S. Gottlieb studied the heavy baryon mass spectrum on gauge configurations that include 2+1 flavors of dynamical improved staggered quarks [21] and they present results for the mass spectrum of charm and bottom heavy baryons, using MILC coarse lattice configurations with 2+1 flavors [22] and also R. Lewis and R. M. Woloshyn Bottom calculated baryon masses based on a 2+1 flavor dynamical lattice QCD simulation. Of course that for the heavy baryon mass spectrum and most results is in fair agreement with observed values [23] . On the other hand motivation of studying light baryons is that it enables us to find an understating of the structures and their interactions [24] . Actually to have fundamental manifestation for the long-distance quark and gluon dynamics that is governed in QCD, we use hadron mass spectrums. As matter of fact Non-perturbative calculations and numerical simulation in space-time lattice [25] lead to method to get to this matter from QCD Lagrangianwithout having any approximations, this results to determination of light quark masses as well [26] .In the recent years considerable effort have been done in the lattice QCD calculation of the light hadron spectrum [27] . We can mention to a calculation in which mass of hadron has been calculated with accuracy of 0.5%-3% [28] . As a matter of fact, the three Quark interaction can be divided in two parts: the first one, containing the confinement interaction, is spin and flavour independent and it is therefore SU (6) invariant, while the second one violates the SU (6) symmetry [1, [29] [30] [31] [32] . It is well known that the Gürsey Radicati mass formula [33] describes quite well the way SU (6) symmetry is broken, at least in the lower part of the baryon spectrum. In this work we applied the generalized Gürsey Radicati (GR) mass formula which is presented by Giannini and et al [29] to calculate the baryon masses. The model we used is a simple Constituent Quark Model in which the SU (6) invariant part of the Hamiltonian is the same as in the hypercentral Constituent Quark Model [35, 36] and the SU (6) symmetry is broken by a generalized GR mass formula. In this paper the exact solution of the Schrodinger equation for the Killingbeck plus quantum isotonic oscillator potentials [37] [38] [39] via wave function ansatz is given and we introduce the generalized GR mass formula, then we give the results obtained by fitting the generalized GR mass formula parameters to the baryon masses and we compare our calculation spectrum with the experimental data.
THE USED THEORETICAL MODEL
The Hamiltonian of the Schrödinger equation is as the following form By substituting Eq. (5) into Eq. (4) we obtain the following equation 
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Substituting of Eqs. (11) and (12) 
After some simplicity. By Comparing Eqs. (7) and (14), it can be found that 
Equation (15) immediately yields
And the energy can be obtained by
The spin and isospin dependent interactions are not the only source of SU (6) violation. In order to study the baryon spectrum one has to consider the SU (3) violation produced by the differences in the quark masses. The Gell-Mann-Okubo (GMO) mass formula [50] made use of a λ 8 violation of SU (3) in order to explain the mass splitting within the various SU (3) multiplets. The hypercentral constituent quark model is fairly good for description the baryon spectrum [51] , but in some cases the splitting within the various SU (6) multiplets are too low. The preceding results [32, 52, 53] show that both spin and isospin dependent terms in the quark Hamiltonian are important. Description of the splitting within the SU (6) baryon multiplets are presented by the Gürsey Radicati mass formula [33] :
Where M 0 is the average energy value of the SU (6) multiplet, C 2 [SU S (2) ] and C 2 [SU I (2) ] are the SU (2) Casimir operators for spin and isospin, respectively, and C 1 [U Y (1) ] is the Casimir operator for the U (1) subgroup generated by the hypercharge Y [54, 55] . This mass formula has tested to be successful in the description of the ground state baryon masses, however, as stated by the authors themselves, it is not the most general mass formula that can be written on the basis of a broken SU (6) symmetry. In order to generalize Eq. (18) (6) and SU F (3) for the allowed three-quark configurations. The generalized Gürsey Radicati mass formula Eq. (19) can be used to describe the octet and decuplet baryons spectrum, provided that two conditions are fulfilled. The first condition is the feasibility of using the same splitting coefficients for different SU (6) multiplets. This seems actually to be the case, as shown by the algebraic approach to the baryon spectrum [1] . The second condition is given by the feasibility of getting reliable values for the unperturbed mass values M 0 [29] . For this purpose we regarded the SU (6) invariant part of the hCQM, which provides a good description of the baryon spectrums and used the Gürsey Radicati inspired SU (6) breaking interaction to describe the splitting within each SU (6) multiplet. Therefore, the baryons masses are obtained by three quark masses and the Eigen energies () E  of the radial Schrödinger equation with the expectation values of H GR as follows:
In the above equation m is the reduced mass. The GR H is in the following form:
The expectation values of H
GR ()

GR H
, is completely identified by the expectation values of the Casimir operators (Table 1) . Therefor we have:
In order to simplify the solving procedure, the constituent quarks masses are assumed to be the In Tables 3 and 4 , column [34] Tables 3 and 4) . These improvements in reproduction of baryons resonance masses obtained by using a suitable form for confinement potential and exact analytical solution of the radial Schrödinger equation for our proposed potential. The percentage of relative error for our calculations is between 0 and 10 % (column 7, in Table 3 and 4). The corresponding numerical values for some of 1 and 2 star baryons resonances mass up to 2.1 GeV are given in Table 5 , column
The percentage of relative error for our calculations is between 0.07 and 9 % (column 6, in Table 5 ). Comparison between our results and the experimental masses [56] show that the baryon spectrums are, in general, fairly well reproduced.
CONCLUSION
In this paper we have computed the baryon resonances spectrum up to 3 GeV within a nonrelativistic quark model based on the three identical quarks Schrödinger equation and the algebraic approach. We have solved the Schrodinger equation numerically to obtain the energy Eigen values under the Killingbeck plus isotonic oscillator interaction potentials. Then, we fitted the generalized GR mass formula parameters to the baryons energies and calculated the baryon masses. The overall good description of the spectrum which we obtain by our proposed model shows that our theoretical model can also be used to give a fair description of the energies of the excited multiplets up to 3 GeV and not only for the ground state octets but also decuplets. Moreover, our model reproduces the position of the Roper resonances of the nucleon and negative-parity resonance. There are problems in the reproduction of the experimental masses in Δ (1620) S31 and  (1670) D13 turn out to have predicted mass about 100 MeV above the experimental value. A better agreement may be obtained either using the square of the mass [1] or trying to include a spatial dependence in the SU (6)-breaking part. 
